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============

**What was known?**

Shaggy fibrinogen deposition, whether alone or combined with other immuno-reactants at dermo-epidermal junction plus any immunoreactant deposit at civatte bodies are the most important findings on direct immunofluorescence favoring the diagnosis of lichen planus.The frequency, number and arrangement of civatte bodies in clusters in the papillary dermis as well as multiple immunoglobulins deposition at the civatte bodies on direct immunofluorescence of skin biopsies are important features distinguishing lichen planus from other interface dermatitis.

Lichen planus (LP) is a common dermatosis that affects the skin, mucosae, and nails. The typical rash of LP is well-described by the "5 Ps": Well-defined pruritic, planar, purple, polygonal papules.\[[@ref1]\] The microscopic appearance of LP is pathognomic and shows hyperparakeratosis with thickening of the granular cell layer, degeneration of the basal cell layer, and band-like lymphocytic inflammation in the sub-epidermal layer with Civatte body (CBs) formation.\[[@ref2]\] The clinical diagnosis of LP can be confirmed by classical histopathological findings. However, direct immunofluorescence (DIF) studies may be helpful in patients with no specific clinical or histologic features, or with overlapping features of other diseases, e.g., discoid lupus erythematous (DLE).\[[@ref3]\] We analyzed 38 cases of LP with detailed clinical, histological, and immunopathological features to emphasize the diagnostic utility of subtypes, intensity, and number of positive immunoreactants found in LP. An attempt was also made to study the correlation between the number of positive immunoreactants and clinical severity of the disease.

Subjects and Methods {#sec1-2}
====================

All those cases of LP that attended the outpatient department of dermatology from 1998-2007 and where a complete clinical history, histopathological reports with slides, and DIF findings of the biopsied lesion were available, comprised the study material. These biopsies were taken in patients to confirm the diagnosis where clinical presentation was not characteristic of LP. The clinical data were collected from the files of the department of dermatology. The biopsies for histological examination were fixed in 10% buffered formalin and routinely processed for hematoxylin and eosin stain (H and E). The slides were independently reviewed to analyze the pathological features in detail by two observers. DIF was done on frozen sections. For DIF study, all the biopsies were obtained in holding fluid (Michel\'s medium) containing a saturated solution of ammonium sulfate in buffer at room temperature and stored at 4°C until cut. For the frozen section, the tissue was embedded in OCT (optimal cutting temperature) medium, and 4-5 micron sections were cut (minimum 10 sections). Two sections were layered on each slide, and the slides were stored at −20°C until they were stained. Optimally diluted fluorescein isothiocyanate-labeled monospecific immunoglobulins (IgG, IgA, IgM, C~3~) were layered onto the sections and incubated at 37°C for 45 min -- 1 h. The sections were washed in PBS (pH 7.2, 0.1 M) thrice and mounted in buffered glycerin and finally viewed under a Nikon OPTOHOT-2, UV microscope. DIF patterns were interpreted according to standard guidelines. The intensity and location of the positive immunoreactants were recorded along with other microscopic findings and then compared with the diagnoses, both clinical and histopathological. The intensity was graded in three levels (+, ++, and +++). We also recorded which among the 4 immunoreactants were present in each specimen.

Results {#sec1-3}
=======

Clinical details of patients {#sec2-1}
----------------------------

A total of 38 patients (18 males and 20 females) constituted the study cohort. Their age \[[Figure 1](#F1){ref-type="fig"}\] ranged from 9-75 years (mean, 46.6 ± 16.5 years). A clinical diagnosis of LP was made in all the cases, except for 3 where a clinical possibility of dermatomyositis, bullous pemphigoid, and pyostomatitis vegetans was suggested, respectively. Duration of lesions ranged from 20 days to 34 months (mean 6.4 months). The site of biopsy was trunk in 15 patients followed by buccal mucosa (9 cases), legs (8 cases), arms (5 cases), and scalp (1 case). Majority of patients (20) had papular lesions in the form of violaceous polygonal papules with minimal scaling. Remaining had hypertrophic (6), follicular (3), and mucosal (9) variants of LP \[Figures [2](#F2){ref-type="fig"} and [3](#F3){ref-type="fig"}\]. Common differential diagnoses considered in these patients were psoriasis, pityriasis rosea, and drug rash. Drugs (beta-blocker, anti-epileptics, and indigenous medications) as predisposing factor were suspected in 10 cases. Body surface area involvement due to LP varied from 2-5%. Itching was the commonest presenting symptom. Scalp and nails were involved in one case each. There was no family history of LP in any of the patient. Most of the patients had received topical corticosteroids and anti-histamines with partial relief in past. All hematological and biochemical investigations were within normal limits.

![Age distribution in patients with lichen planus](IJD-59-257-g001){#F1}

![Clinical photographs showing (a) Violaceous flat-topped papules and plaques of classical lichen planus (b) Reticular plaque-type mucosal lichen planus involving tongue and cheek mucosa](IJD-59-257-g002){#F2}

![Clinical photographs showing (a) Peri-follicular lichenoid papules of follicular lichen planus with loss of hair at places (b) Lichen planus involving scalp with scarring alopecia and lichenoid infiltrated plaques](IJD-59-257-g003){#F3}

Histopathological analysis of biopsies {#sec2-2}
--------------------------------------

Out of 38 cases, 34 \[including 3 cases, where a possibility other than LP was suspected clinically and 5 cases who were diagnosed clinically as hypertrophic (2 cases) and follicular (3 cases) lichen planus\] showed histopathological features typical of classical LP \[Figures [4](#F4){ref-type="fig"} and [5](#F5){ref-type="fig"}\]. Epidermal changes included hypergranulosis (82%), hyperkeratosis (92%), and basal cell vacuolization (100%). The dermis showed band-like lymphocytic inflammatory cell infiltrate, predominantly peri-vascular in location, in all cases. The infiltrate was mild in 45% (17/38), moderate in 37% (14/38), and severe in 13% (5/38) cases. In addition, 4 cases (clinically diagnosed as lichen planus hypertrophicus) showed marked irregular acanthosis, papillomatosis, hypergranulosis, and compact orthokeratosis suggesting hypertrophic lichen planus. CBs were seen as round, eosinophilic bodies in the lower epidermis and papillary dermis in 11 cases (29%) with more numerous numbers in 4 cases (11%). Other features included pigment incontinence in 14, sub-epidermal bulla in 6, and keratotic plugging in 2 cases. No signs of epidermal dysplasia were observed in any of the samples.

![Photomicrograph showing basal cell vacuolization and lymphocytic infiltrate at dermo-epidermal junction. (H and E, ×100)](IJD-59-257-g004){#F4}

![Photomicrograph showing basal cell vacuolization and lymphocytic infiltrate at dermo-epidermal junction. (H and E, ×400). Inset showing civatte body](IJD-59-257-g005){#F5}

DIF results of biopsies {#sec2-3}
-----------------------

Of 38 cases, DIF study results showed positive findings in 21 (55%) skin biopsies. Immunofluorescence positivity at CBs was detected in 47% (18/38) cases \[[Figure 6](#F6){ref-type="fig"}\] including 11 cases that showed CBs on HPE. The granular deposits of immunoreactants at dermo-epidermal junction (DEJ) and superficial blood vessels were noted in 3 cases and 2 cases, respectively \[[Table 1](#T1){ref-type="table"}\]. Epidermal nuclear staining was not observed in any case. In all 18 cases, CBs were found to be deposited at DEJ and in the papillary dermis. None of the biopsies showed follicular or peri-follicular deposits of CBs. A brighter intensity (++ to +++) as well as more numerous number of CBs with clustering were observed in all CB positive cases. The most common immunoreactant at CBs was IgM, seen in 72% cases followed by IgG (56%), IgA (33%), and C3 (17%) \[[Table 2](#T2){ref-type="table"}\]. Brightest intensity (+++) was noted for immunoreactant IgM (56% cases). Combinations of various types of immunoreactants at CBs were seen in 50% cases. CBs involving more than 3 immunoreactants were noted in 22% cases. No correlation was found between the number of positive immunoreactants and clinical severity of the disease. We also did not observe any correlation between the number and intensity of CBs and clinical variants (classical, hypertrophic, mucosal, and follicular) of LP.

![DIF photomicrograph showing IgM reactive large grouped globular (++) deposits (Civatte body) in the papillary dermis (anti-IgM, ×400)](IJD-59-257-g006){#F6}
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Immunofluorescence patterns in skin biopsies of patients with lichen planus
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###### 

Details of immunoreactant positivity at various locations in lichen planus
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Discussion {#sec1-4}
==========

The diagnostic importance of LP is related to its degree of frequency and incidence, its similarity with other diseases, its occasionally painful nature, and its possible connection with malignant tumors.\[[@ref4]\] In our study, LP affected mainly individuals in 31-60 year age group while in other studies from India, the most commonly affected age group was 31-40.\[[@ref5][@ref6][@ref7]\] It affected both sexes, with a minor female predominance in accordance with the previous studies.\[[@ref5][@ref6][@ref7][@ref8]\] Most patients presented with polygonal papules with pruritus within an average of 6 months of onset of the disease. Apart from distribution of lesions on trunk, extremities, and buccal mucosa, an occasional involvement of nails and scalp was also noted. The incidence of nail involvement has been found to vary from nil to 6.4% in various Indian studies.\[[@ref5][@ref6][@ref7]\] Classical LP was the most common clinical variant, followed by hypertrophic lichen planus. Clinico-histopathological discrepancies were observed in 3 patients only where a clinical possibility other than LP (i.e., dermatomyositis, bullous pemphigoid, and pyostomatitis vegetans) was considered.

Most common drugs related to this disease as causative agents are gold salts, beta-blockers, anti-malarials, thiazide diuretics, furosemide, spironolactone, penicillamine, and hypoglycemic drugs such as metformin.\[[@ref9]\] Allergic reactions to amalgam (metal alloys) dental restorations (fillings) may contribute to the oral lesions identical to oral lichen planus lesions both clinically as well as histologically. A systematic review has demonstrated that many of the lesions resolved after the restorations were replaced.\[[@ref10]\] In our study, the most common offenders precipitating LP were the beta-blockers.

Focusing on the histological findings, hydropic degeneration of the basal cell layer of the epidermis and the band-like sub-epidermal lymphocytic inflammatory infiltrate was identified in 100% of the patients, a finding that is corroborated by other authors.\[[@ref11]\] This, along with the absence of epithelial dysplasia, constitutes the 3 typical histological criteria of LP. We found CBs in 29% cases, which is an important feature of LP. The CBs represent necrotic keratinocytes, measure about 20 μm in diameter and have a homogeneous, eosinophilic appearance. Other diseases where CB\'s can be found include any interface dermatitis, in which damage to the basal cells occurs, i.e., lupus erythematosus, graft-versus-host disease (GVHD), drug reactions, and in inflamed keratoses such as lichenoid actinic keratosis and lichen planus-like keratosis.\[[@ref12]\] In LP, the number of necrotic keratinocytes may be so large that they are seen lying in clusters in the uppermost dermis in histology.\[[@ref13]\] We observed such clusters in 4 cases of our study.

The DIF results showed positive findings in 55% of skin biopsies, which correspond to previously reported positive immunofluorescence findings in 37-97% of LP patients.\[[@ref14][@ref15][@ref16]\] Any immunoreactant deposit at CBs plus shaggy fibrinogen deposition, whether alone or combined with other immunoreactants at DEJ, are among the most important findings on DIF favoring the diagnosis of LP.\[[@ref16]\] Fibrinogen is the most common immunoreactant deposit (91-100%) seen at DEJ in LP. Other immunoglobulin viz. IgG, IgA, IgM, and C~3~ deposition at DEJ ranges from 16-47%. We observed granular deposits of immunoreactants at DEJ in 7.8% cases only.\[[@ref14][@ref16]\] As fibrinogen was not included in the routine DIF staining protocol in our department, this might be one of the reasons that explain low prevalence of positive DIF findings at DEJ noted in this study cohort.

We observed immune deposits at CBs in 18/38 biopsies (including 11 cases who were positive for CBs on HPE), thus making DIF a more sensitive technique for detection of CBs. This fact re-emphasizes the importance of DIF in facilitating the diagnosis of LP. In the present series, the fluorescent CBs on DIF were most commonly seen with IgM (72%) followed by IgG (56%). Kulthanan *et al*. also reported the similar findings with IgM being the commonest immuno-reactant at CBs in 93% of biopsies.\[[@ref14]\] Laskaris *et al*. showed that fibrin was most commonly found at CBs.\[[@ref17]\]

However, all these DIF findings do not confirm the diagnosis of LP because they can be associated with other conditions. As mentioned above, although CBs can also be found occasionally in many other cutaneous disorders such as DLE, yet they are highly suggestive of LP if present in large numbers or arranged in clusters or groups.\[[@ref15]\] CBs in LP lesions demonstrate a tendency to cluster in groups of 10 or more in the papillary dermis. This cluster formation on DIF may be useful in distinguishing LP from LE, because, in the latter condition, when CBs are present, they tend to exhibit a more linear arrangement. Moreover, between LP and DLE, immune deposits at CBs alone are seen more commonly in LP, whereas immune deposits at CBs plus DEJ and superficial blood vessel (SBV) are more common in DLE.\[[@ref16]\] The results of DIF findings in this study were found to be similar to other studies with respect to detection of CBs, type of immunoreactant found on these CB as well as absence of DEJ and SBV deposits. An interesting feature in our study was presence of combinations of various types of immunoreactants at CBs that were detected in 50% cases and CBs involving more than 3 immunoreactants, which was seen in 22% cases. This finding is a unique phenomenon not described in other conditions and may be taken as another indicator for the diagnosis of LP. It should be noted that only a small number of biopsy specimens were obtained from each location, hence there was no statistically significant difference in the positive DIF yield between specimens derived from different sites.

In conclusion, cases with non-classical clinical presentation of LP as well as other similar-looking skin lesions are a diagnostic dilemma for dermatologists and dermato-pathologists. However, combination of clinical, histopathological as well as DIF findings can help in accurate categorization and proper management of these cases.

**What is new?**

There was no correlation found between the number and intensity of CBs with clinical variants of disease and also between the number of positive immunoreactants and clinical severity of the disease.
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